Detection of thrombin using an excimer aptamer switch labeled with dual pyrene molecules.
We constructed an excimer aptamer probe containing one pyrene molecule at each end of a DNA aptamer to achieve the detection of thrombin, which binds to the heparin-binding site of thrombin with high binding affinity. The specific binding of thrombin to the excimer aptamer probe brought the two pyrene molecules at the termini of the duplex of the aptamer into close proximity, generating an excimer. The excimer emitted a distinct fluorescence peak, and fluorometric measurement of excimer allowed the sensitive detection of thrombin. The effects of experimental conditions like pH, ionic strength, and cations were investigated and optimized. The detection limit for thrombin was about 42 pM. This aptamer switch has potential in the study of molecular interactions and protein sensing with other switch-based detection strategy.